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AUTHORS: Hulik, Zdenék, and Pridrich, Jan 
nate 


TITLE: Insertion circuit for binary coding devices 


PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelextronika, 
no. 8, 1962, abstract 8-2-184 1 (Czech. pat., cl. 21.a9 
32/20; 21 al, 7/01, no. 98854, Mar. 15, 1961). 


TEXT: A circuit for connecting a pinary code encoder device is 
patented. The device has two systems of input terminals. Each code 
digit is obtained by the change of potential across a given pair of 
input terminals, one for each system. The principle of insertion 
consists in that the number of terminals of the first system is 
equal to the number of shift digits while the number of terminals 
of the other system corresponds to the nunber of basic digits, i-e. 
of digits no one of which can be transformed into the other by cyc- 
Lic transposition with any number of places. The description of the 
device and an example of its application are given. {Abstracter's 
note: Complete translation. | 
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TITLE: Effect of drop of 4mpurity concentration 4n base diffusion layer on mesa 
transistor parameters eS a! 


' 


I 


SOURCE: Slaboproudy obzor, v. 25, no. 6, 1964, 320-327 


TOPIC TAGS: transistor, mesa transistor, diffused base transistor, semiconductor’, 
solid state physics, solid state circuitry, solid state diffusion, diffusion 
; = junction transistor, diffused p-n junction : 


ee a ee emma es 


ABSTRACT: The article discusses the effects of a drop in the concentration of 
4mpurities in the baso diffusion layer upon the basic parameters of a mesa tran- 
-|sistor. Citing data contained in literature, the author derives the physical rela- 
tions for cutoff frequency, capacitance, breakdown voltage of the collector Pn ee: 
| | junction, base resistance and emitter efficiency. A drop in the impurity concen- 
‘i tration creates-an electric field which is characterized by the factor m. The 
| transition period ¢ the minority carriers through the base region yg depends on the__ 
| factor m only with low emitter current. The inner electric field tad 
i . 
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feats currents. In this case, the period jp does not depend upon the factor n 
‘and is the samo for diffusion layer transistors as well as. for those with homoge- 


‘yeous bases. The collector capacity and breakdown voltage of the collector junction 
depend upon the impurity concentration gradient at the junction point. Measure- 
nents of transistors with a base diffusion layer showed that, for a voltage of up 

\to 10 volts, the dfffusion is linear whose capacitance drops by the cube root of 
the collector voltage. The breakdown voltage of the diffusion grows by a power of 
the diffusion length and is proportional to g0- 5, These relationships were con~ 
firmed experimentally. The maximum of the Q factor is dependent upon the fired _ 


thickness of the base. Original article has: 8 figures and 60 equations. 


ASSOCIATION: Vyzkumny ustav pro sdelovaci techniku A. S. Popova, Prague (Research 
Institute for Communications Engineering ) : 
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ORG? none 
TITIEt On auto-ionization-type transitions involving excitons 


SOURCES Leningrad. Universitet. Vestnik. Seriya fiziki 4 Kkhinii, noe 3, 19665 141-14 | 
TOPIC TAGS! exoiton, electron transition, inelastic scattering 


ABSTRACT? The following expression 4s derived for the cross section of inelastic 
scattering of electrons by excitons! — 

2 ndetrioftenaqhs a. an 87P [- maT | 
ree cet : q 
where ng is the density of lattice points, ney the G 4ton concentration, and ag”! 
the effective Bohr radius of the s-like function # 0 , Also, dg = h-1(2nk)1/2, B 
being the mean excitation energy of the exciton and q@! the Debye screening radius. 
The expression ’ 
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4s obtained for the probability of an ionizing transition in the “sollision” of two 


cord 1/2 UDC! 548.0853 | 
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AUTHOR: Fridrilkh 


TITLE: Quantitative criteria of quantification methods 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. 
Radiofizika, v.5, no.1l, 1962, 155-164 


TEXT: The article is concerned with the quantitative 

evaluation of quantification (analogue-digital conversion) methods, 
For discrete signals, Shannon's measure H frequently termed 

the entropy is adequate but for a continuous signal capable of an 
infinite number of states the entropy is formally identically 
infinite. The author therefore proposes to apply Kolmogorov's a 
e-entropy. In an infinite ensemble it is necessary to combine 
into one group all elements sufficiently close together in 
properties. If the distance at which the elements are combined 
into one group is €, and S,~ is the minimum number of groups 
obtained after this process, then the relative e-entropy is equal 
to 


He(D,, D,) = log S (2) 
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The absolute ce-entropy is defined by 


D,.). = inf H. (Dy, D,.) (3) 


e’ X' “Ta T 
where inf is the lower bound of the relative e-entropy under'all 
possible ways of forming the groups of magnitude €. The author 
goes on to indicate the application of this concept to the 
evaluation of the efficiency of quantification methods and to the 
efficiency of the digital representation of the signal. Various 
forms of analogue-digital conversion and various forms of digital 
representation are examined: quantification by level, with 

reading performed each time the signal intersects any of the 
quantification levels; the same, with reading performed only 

when a quantification level adjacent to the last one is 
intersected; an incremental method involving an approximating 
function due to the author, It appears that the last is the 

most efficient. In conclusion an appendix explains the calculation 
of the relative e-entropy by a grap hical method, 

There are 3 figures. 
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ASSOCIATION: Moskovskiy energeticheskiy institut 
(Moscow Power Engineering Institute) 


SUBMITTED: July 14, 1960 (initially) 
July 1, 1961, (after revision) 
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_| TITLE: Kinetics of formation and critical potential of positive charge spoton i 
, a dielectric yp a i 


| SOURCE: Radiotekhnixa i elektronika, v. 8, no. 8, 1963, 1451-1461 DS ae ee 
TOPIC TAGS: charge spot, dielectric, critical potential 


‘ ABSTRACT: The process of formation of a positive charge spot on an element of : 
| a dielectric target bombarded by a stationary beam of medium~energy electrons — : 
| is considered. The process is subdivided into three stages: (1) full collecting | 

| of secondary electrons by the collector and an almost constant charging current; 

the charge-density distribution on the target follows that of the current density: 
across the beam; (2) accumulation of surface charge and drastic fall of the 
charging current;. (3) secondary~electron collection is practically halted. During 
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! the reduced collection of secondary electrons, a charge redistribution over the 


| spot area takes place. The accumulated charge exceeds by approximately 50% - 
charge of a storage element on the basis of structural data (thickness, permit~- 
tivity, secondary~emission coefficient of the target, target-grid separation) and 


2; collector~grid potential, 10~100 v; target-grid separation, 200 microns; 


square-pulse duration, 100 microsec; target was made from 20-micron mica . |. 


single crystals. ''We are using this opportunity to thank A. R. Shul'man for his 


some measurements. " Orig. art. has: 9 figures and 6 formulas. 
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| the charge over the full-collection period. This fact permits determining the full | 


mode of operation (current and size of beam, collector-grid potential). Experi« |. 
| mental verification was conducted under the following conditions: beam current, : 
1.5 microamp; primary-dielectric energy, 1 kev; secondary-emission coefficient, . 
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Shulman A. R. and Fridrikhov S. A. 
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Inelastic electron scattering in single crystals of NaCl and KCl. 
Zhur. Tekh. Fiz., 25, No 7, 1344-1345, 1955 


The energy distribution of electrons emitted by NaCl and KCl under bombard- 
ment by an electron beam was measured and the results plotted in curves. A 
discrete spectrum of electrons emitted by the crystals under low energy bom- 
barding electrons was revealed. Eight references, including one foreign. 


March 22, 1955 
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AUTHORS: Shul'man, A.R., Zakirova, I.R., Morozov, Yu.A. and 
Fridrikhov, S.A. 


TITLE: The Problem of the Method of Investigation of Secondary 
Electron Emission of Non-metallic Substances (K voprosu 
o metode issledovaniya ytorichnoy elektronnoy emissii 
nemetallicheskikh veshchestv) 


PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol. III, No.3, 
pp. 529 - 338 (USSR). 


ABSTRACT: Description of a method of the measurement of secondary 
electron emission is given. The method is characterised by 
the following features: reduction in the time necessary for 
the experiments, increased accuracy, good stability of the 
measuring system and the target and elimination of the ternary 
electrons. The main component of the experimental equipment 
used in the measurements is a spherical, glass bulb 
fitted with apertures for a target and an electron gun. Dia- 
meter of the sphere is 145 mm. The electron gun is of the 
standard type and is provided with a focusing electrode; it 
is also furnished with a reflecting diaphragm which eliminates 
the scattered electrons from the beam of the gun. The dia- 
phragm is given a potential near to that of the cathode. The 
Cardl/4 gun is screened by means of a nickel cylinder. The target is 
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The Problem of the Method of Investigation of Secondary Elect: vn 
Emission of Non-metallic Substances 


the above mentioned electron gun, the collector and the anti- 
dynatron grid and contains the following units: supplies for 
the electron gun, a rotary potentiometer, supplies for the | 
potentiometer, a synchronous motor, a registering instrument, 
a delay cireult , a rectangular puise generator, an amplifier; 
a pulse lengthener} an oscillograph with a triggeedtime base; 
an automatic switching device and a synchronous motor driving 
the tape of the registering device. The functioning of the 
equipment and its applicability to the measurement of the 
secondary electron emission was thoroughly investigated. It 
was found that the equipment mid be used for single-pulse 
measurements as well as for the investigation by means of 
periodically repeated pulses; in particular, it was possible 
to obtain good reproducibility of the secondary emission 
coefficient. The effect of the anti-dynatron grid on the 
secondary emission current is illustrated by the curves of 
Figs. 5, 6, 7 and 8 From these, it is concluded that U,. 


should be of the order of 100 VY. The stability of the primary 
electron current is an important factor in the equipment, 
yespecially when the de-celerating potential Uy is varied; 
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4t was found that the primary current as a function of U, 


aid not vary more than 1 to 2%. Some measurements on the 

distribution of the secondary electron energies were carried 
out. The resulting curves are shown in Fig. 12. The Curve 1 
of Fig.12 was taken for Ni at Uae Vy Caiere V5 is the 


accelerating potential of the primary electrons); this curve 
ig in good agreement with the results obtained by R. Warnecke 
(Ref.11), which are represented by Curve 2. 

There are 12 figures and 12 references, of which 6 are English, 


S Russian and 1 German. 


SUBMITTED: February 18, 1957 


AVAILABLE: Library of.Congress 
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Fridrikhov, S. A., Goryacheva, G. Ii. 4G-22-5-2/22 
Secondary Electron Emission From Monocrystals of Alkaline- 
Haloid Compounds at Low Energies of the Prinary Electrons 
(Vtorichnaya elektronnaya emissiya monokristallov shchelochno- 
galoidnykh soyedineniy pri malykh energiyakh pervichnyxh 
elektronov)Data From the VIIIth All-Union Conference on 
Cathode Electronics, Leningrad,October 17-24, 1957 (Materialy 
VIII Vsesoyuznogo soveshchaniya po katodnoy elektronike, Le- 
ningrad, 17-24 oktyabrya 1957 «.) 


Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1958, 
Vol. 22, Nr 5, pp. 486 - 493 (USSR) 


In the publications sufficient data on the interaction of slow 
electrons with the surface of solids are missing. The problem 
is neglected with respect to semiconductors and especially to 
dielectrics. A survey of publications (References 3-6) is 
given. To be able to judge with precision the physical meaning 
of the course of the curve 6 = f(z.) in case of low BE one 


must have data on the energy spectrum of the secondary electrons. 


a Sane ts tates 
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‘Secondary Electron Emission From Monocrystals of 48-22-5-2/22 
Alkaline-Haloid Compounds at Low Energies of the Primury Electrons 


These are absent in »nublications. The most reliable metnod of 
investigating the secondary electron emission of the dielec- 
trics is the method of the single pulses (Reference 7); it 

has until now not been used for the last mentioned purpose. 
This defiency will be compensated by this work. The device used 
for this purpose is described and illustrated (figure 1). 
Figure 2 shows the dependences o = f(E,), which were obtained 


for artifically grown monocrystals in the variation range of 
from Ey 3,5 — 31 eV. The authors come to the following con- 


clusions; 1) The mentioned pulse method reduced the phenomena 
which are connected with the charge of the surface and with 
the changes of the properties of the target in the bombardnent 
to a minimun. 2) It has been proved that the true secondary 
electrons appear in a noticeable quantity in the spectrum if 
the energy of the primary electrons of the long wave linit of 
the first band corresponds with the proper absorption of the 
crystals. 3) From this value of the energy onward the emission 
coefficient of the slow electrons g increases rapidly. The 
Card 2/4 domain of the steepest increase of S corresponds with the 
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domain of the lst and 2nd maximum of the proper absorption. 
4) It has been demonstrated that the fine structure of the 
curves 0 = f(z) of the alkaline-haloid monocrystals can be 


associated with the periodical field of the crystalline lattice, 
5) It was found thet a correspondence between the proper 
optic and electronic absorption of the alkaline-haloid cery- 
stals exists. This once again indicates that the electronic 
affinity of such crystals is very low. The thene of this 
work was suggested by A. R. Shul'man who advisingly assisted 
in the performunce as well as in the discussion of the re- 
sults. In the discussion of the abstract took part N. D, Mor- 
gulis, L. N. Dobretsov and the first author 

(Izvestiya Akademii Nauk SSSR Seriya Fizicheskaya, 1958, 

Vol. 22, Nr 5, pp. 494 - 495 ). A discussion on the abstract 
of the authors was held together with e discussion of the 
abstracts by Gorodetskiy, D. A. and by Bronshteyn, I. M. 
apparently Izvestiya Akademii Naut: SSSR Seriya Fizicheskaya, 
1956, Vol. 22, Nr 4). In this took part: K. B. Tolpygo, 
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Secondary Electron Emission From Monocrystals of 48~22-5-2/22 
Alkaline-Haloid Compounds at Low Energies of the Prinary Electrons 


L. N. Dobretsov, N. D. Morculis, I. M. Dykman, A. Ya. Vyatskin 
and A. R. Shul'man. There are 8 figures, 1 table and 19 refer- 
ences, 9 of which are Soviet. 


ASSOCIATION; Leningradskiy politekhnicheskiy institut in. M. I. Kalinina 
(Leningrad Polytechnical Institute imeni M. I. Kalinin) 


1. Secondary emitters--Properties 2. Secondary emission--Analysis 
3. Single crystals--Applications 4. Dielectrics--Properties 
5. Alkaline-haloid erystals--Applications 
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gZakirovn, I. BR, Fridrixhov, 3. A. 
es 
Tre Kinetics of the Charse Accumulation by the Surface of 
Dielectrics During Irradiation by an Electron Bean ( Kinetika 
nakoploniys saryada poverkhnont'yu dielel. trikn pri obluchenii 
elektronnym puchkon ) Data From VIITth Ail-Union Conference 
on Cathode Electronics, Lenin-rad, October 17-24, 1957 
(Haterialy VIII VYsesoyusnoso soveahchuniys po hatodnoy elextro- 
nike, Leningrad, 17-24 oktyabrya 1957 ¢.) 


, 


-22°5-VlE 


Ievestiya Akademii Nauk SSSR, Seriya 
Vol. 22, Nr 5, pp. 546 - 555 (USSR) 


Wart nt ees as 
Pinicheskaya, 1958, 


«! 


If charsed particles strike the surface of a dielectric or 

an insulated metal hody, these object janie chnar.-ed. The ve- 

locity ef the charse accumulation and the quantity of the charge 
wads? equilibriun conditions dic sexa on a nucvher of factors 

which are deternined by the properties of the sur‘ace eet is 

to be charzed and by the quantity of the impinging and t:. 

flying off particles. On the one side the charcing of the ve 

electrics surfaces can ve undesired (e.c. in electrovacuua de- 

vices (Reference 1), on the other hand the cperation of several 

electrovacuum devices (References 2,3) is tased upon the uti- 
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lisation of the phenomenon of charging. Thorefore the interest 
in the mechanism of formation and in the vehnvior of the char;e 
spot on the surface of the diclectric. A survey of the 


publications dealins with the cane subject is siven. The suthors 


applied a new pulse nethod for the investication of the for- 
Dlg and disappearing kinetics of the charses on the Surface 
of the dielectrics by a bonbardnent by electrons. It was found 
that from a certain instant (the monent of tae disturbance 

of the condition of the full decrease of the Seconda:y current) 
onward the velocity of the charge aceunulation on the surface 

of the dielectric decreases. For this the influence of the 
fields is responsible, which are caused by the formation of th 
char:e spot itself. Thig leads to the fact that in zenereal case 
the surface of the dielectric obtains the quantity of electri- 
city which would ve sufficient for the Charsing of the tarset 
surface unto the collector potential neither during the occuring 
of the quasisteady state ae nor eva. Aesuwithin th: period Tt. 
The latter cannot be reached at 21] becuase of an extremely slow 
char ;e accunnlation after the reachin:: of the quasisteady state 
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and because of a noticeable role which the lenkazes can play 
in this sare, It was proved that the duration ¥ during which 
the conditions of a full decrease of the secondary current 

are maintained linearly increases with the intensity of the 
collector field. Thus the quantity of electricity which was 
accumulated by the surface of the dielectric (at the novenents 
T and tea) depends at the concerned collector potential on the 
seonetrics of the device. The $0 called barrier-net 2lso serves 
for the increase of the period’, i.e. for the dasepouing of the 
potential relief and for the acceleration of the process of 
charging unto the prescribed potential during the bombardment 
of the dielectric by ueans of an electron bean. The guantities 
~ and ae are independent of the enercies of the bombarding 


electrons. Under Given concrete conditions they are deternined 
by tne quantity of the accuaulated charce. This plot was sugsest- 
ed by A. R. Shul'man who essisted as an advisor. In the perfor- 
mance of the work V. Y., Bashenko and TVA. Koryakina took part 
(measurements). In the discussion on the abstract V. Ya, Upatov, 
A. V, Morozov, L. N. Dobretsov, A. A. Mostovskiy and the first 
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author participated. There are 12 figures ang 9 references, 


7 of which are Soviet. 
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Shul'man, A. R., Zakirova, I. R., Morozov, 57-1-13/30 
Yu. A., Fridrixhov, 3S. A. 
aig maaan Wisesnene tea 


Secondary Electron Emission of Nickel (Vtorichnaya 
elektronnaya emissiya nikelya) 


Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, lir 1, 
pp. 87-96 (USSR) 


The task of the present work was to close the gaps existing 
in literature regarding the energy spectra of secondary 
electrons emitted by metals, as well as to obtain data on the 
distribution of secondary electrons according to energies in 
nickel. That is to say of all those which are emitted within 
“the whole range of secondary electron energy at various v5 


(energy of primary electrons) of fron 200 to 2000 V with 
nickel. Starting fron the data on the distribution of 
secondary electrons according to energies the problem of the 
importance of the quantities obtained at the investigation 
of the basic dependence (which characterizes the secondary 
emission characteristics of the material - of the dependence 
of the coefficients of the electron emission on V_) is dealt 
with. The method of spherical condenser with a spheric 
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Suppressor grid was used. The method of the automatic 
recording of measurin:: results, as described in reference 

2, was also used. As result of the investigation the 
following can be stated: 1) Tertiary electrons emitted fron 
the collector exercize an essential influence on the 
measuring results of secondary current in the retirding 
field. The introduction of the suppressor grid offers the 
possibility to essentially decrease the influence of tertiary 
electrons and thereby to obtain much more reliable data than 
was earlier the case. The distribution of the secondary 
electrons according to the energies of from 0 to V_ was 
investigated. Complete lag curves for nickel were Botained 
at V. of from 200 to 2000 V. 2) In the spectrum of the 
secondary electrons it is not possible to draw a limiting 
line between the reflected primary and the real secondary 
electrons. Apparently both kinds of electrons are represented 
in all parts of the spectrum. With small energies of 
secondary electrons assumption that real secondary electrons 
are of dominating importance is reasoned. For the analysis 
of the energy spectrum of electrons (of nickel) an assumed 
border between slow and quick secondary electrons, equal to 
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loo eV, is chosen. 3) The basic fact resulting from the 
measurenents is that in the spectrum of secondary electrons 
of metals the relative number of quick electrons can be 
compared with that of slow electrons. The width of the 
naximnun corresponding to the slow real secondary electrons 
is a little greater than was earlier assumed. In order to 
mark the number of quick secondury electrons magnitude: are 
introduced as follows: y - the part of quick electrons in 
secondary current and - the ratio between the number of quick 
electrons and the quantity of the primary current. g 
increases linearly with the increase of V_ and reaches up 
to 26% of the total number of secondary electrons at l6oo. 
y is only little dezendent on V and is equal to 3375 of the 
primary current value at 1600. 4} The retardation vurves in 
relative coordinates coincide with one-another only if V_ is 
greater than 1200 V. If V_ values are smaller the curves 
differ. 5) With all values applied for V_ an elzestic reflexion 
of primary electrons takes place. The reflection coefficient 
at V_ > 800 V is not creater then 375 of the total nunber of 
primary electrons. 6) When primary current is measured in 
Card 3/5 the circuit of the target in the case of not complete 
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ASSOCIATION; 


blanking of secondary electrons for the coefficient of 
secondary emission On & value wes obtained which eiffers fron 


thet of total retardation of secondary electrons. 7) In 
order to mark the emission of slow electrons the magnitudes 


On and J can be used (coefficient of the emission of slow 
electrons). As the existing theories only take into account 
the stimulation of secondary electrons by primary electrons 
and as inelastic reflection of primary electrons end the 
formation of slow secondary electrons with the motion of 
quick secondary and of inelastically reflected primary 
electrons are not taken into account, the comparison 

between theoretical and experimental data can not be carried 
out with sufficient exactness. There are 12 fissures and 8 
references, 2 of which are Slavic. 


Leningrad Polytechnical Institute ineni NM. I. Kalinin 
(Leningradskiy politekhnicheskiy institut imeni tM. I. 
Kalinina) 
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BAZHANOVA, N.P. [translator]; FRIDRIKHOV, S.A. Coenen, 
M.L.[ translator]; LSPEZSHINSKAYA, V.N. ({ translator]; 'MAN, 
ALR... reds; POPOV, R:Yu., red.; KLIMBHKO, 5.¥., peken re 


[Characteristic energy losses of electrons in solids; collection 
of articles] Kharakteristicheskie poteri energii elektronov 
y tverdykh telakh; sbornik statei. Moskva, Izd-vo jnostr.lit-ry, 
1959. 270 p. (MIRA 12:7) 


1, Sotrudniki kafedry elektroniki Leningradskogo politekhnicheskogo 
inatituta (for Bazhanova, Fridrikhov, Kapitsa, Lepe shinskaya). 
(Electrons) 
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AUTHORS: Fridrikhov, S- As, Shul'man, A. Re sov/181-1 -8-17/32 
ee eee . 
TITLE: Investigation of Secondary Blectron naiasion ot Sone 


Dieloctrice? With Low primary Electron Energies 
PERIODICAL; Fizika tverdogo tela, 1959, Vol 1, Nr 8, pp 1259 ~ 1267 (USSR) 


ABSTRACT: The present paper gives part of the results of the experiments 
carried out in the authors! laboratory on secondary electron 
emission of some ‘dielectrics and semiconductors (mica, glass, 
alundun, fluorite, willemite, stibnite, etc) for low primary 

electron energies. Measurements were made by the pulse method, 
and an accuracy of 3 to 5% was attained when periodic pulses 
were used. The 0 = f(V_) curve (V,, denoting primary electron 


energy) .has a clearly marked minimum with’ to 60 to 70 v. The 


first critical potentials of the substances investigated are 
summarized in-.a table. With low primary electron energies the 
o(V_) function depends on elastic and inelastic reflection of 


the primary electrons and on the emission of the true secondary 


Card 1/4 electrons. From some definite vy values in the range of low Yo 
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energies onwards the slowing-down ourves have 6 slope which 
corresponds to a group of slow, obviously true secondary elec- 
trons. In metals elastically reflected electrons play the main 
part. If the electron energies are lower than vo then the 


electrons of the base zone cannot be excited. Therefore, these 
secondary electrons seem to be inelastically reflected primary 
electrons with an energy 4 Vos The high values of the reflec- 


tion coefficient R and of 6 cannot be. explained only by reflec- 
tion of the primary electrons from the potential barrier on the 
surface of the substance. Electron - phonon collisions play the 
main part in slow primary electron reflection in the range of 
gmall V_. This aleo explains the high R and o values and the 


existence of electrons with energies Lv in the electron spec- 
trum. The & = 6(V,) curves and, thus, also the 0 = f(V¥_) curves 


for the various substances differ considerably from one another 
in the Vo range investigated. & is determined essentially by 


the primary electrons which are inelastically scattered by 
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phonons only at very low Vy With a certain quantity 5 which 


is characteristic of every substance interactions between 
primary electrons and the electrons of the substance begin to 
play the main role. Some conclusions: The first critical po- 


tentials vy do not depend on temperature. The coefficient R of 


elastic electron reflection is relatively great (0.6 to 0.7) in 
the range of very small YD (2 to 3 v) for all dielectrics in- 


vestigated, which is probably caused by quasielastic scatter- 
ing of primary electrons from phonons, The R = R(V,) curves 


differ only slightly from one another in the substances in- 
vestigated. In this vy range the ¢o values are relatively great 


and do not differ much for the various substances. With in~ 
creasing Vy however, secondary electron emission begins to 


differ considerably for various substances. The 6 values for” 
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average V. are not unambiguously determined by the o values 
with small V_. There are 9 figures, 1 table, and 9 merenanes: 
5 of- which are Soviet. . 


ASSOCIATION: Leningradskiy politekhnicheskiy institut im. M. I. Kalinina 
Leningrad Polytechnic Institute imeni M. I. Kalinin) 
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AUTHORS: Fridrikhov, 9. A., Shul'man, A. R. SoV/181-.1 -8-18/32 


ene, 
TITLE: Investigation Of yeocondany Electron Emission of alkali Halide 
Single Crystals? ith Low Primary Electron Energies 


PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 8, pp 1268 - 1271 (USSR) 


ABSTRACT: The authors report on part of the work carried out in their 
laboratory concerning secondary electron emission of dielec- 
trics with low energies of the bombarding electrons. keasure-~ 
ments were carried out by pulse methods. The measuring device 
has been described already in an earlier paper. The beam of 
primary electrons came in perpendicularly to the plane (100). 


During the measurements ‘pressure was 2.107! torr. The results 
of measurements made with various single crystals are illustrat- 
ed in a diagram by curves o = £(¥,). o denotes the secondary 


electron emission, ue the counter potential applied to the 


collector. In the case of small V_ o actually does not in- 


crease monotonely, for the real function o(V.,) has several 
Card 1/4 breaks, For NaCl, e.g., ¢ begins to increase considerably Se 
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50, 90, 140, 190, and 230 to 240 v. This "fine structure" ig 
easily reproducible, Each of the alkali halide salts investi- 
gated (LiF, NaF, NaCl, KCl, KBr, KJ) has a proper "fine struc- 
ture" of the curves. 0 increases with decreasing width of the 
forbidden zone AE, of the crystals. With V_ = 240 v, o de- 


creases about linearly with increasing forbidden zone width, 
The lower the ratio AE,/X (where J denotes electron affinity), 


the greater is o. If V_ is of an order of several hundred v, 


then secondary electron emission usually is low in the case of 
substances with small forbidden zone width; for on their way 
to the surface, secondary electrons may lose much of their 
energy when interacting with the electrons of the ground band. 
In the single crystals of the alkali halide compounds investi- 
gated conditions for secondary electron emission are very 
favorable. In the experiments described all the conditions for 
the occurrence of secondary electrons are importants; The ob- 
served 60 values are determined by the energy which must de 
consumed for the transfer of the lattice electron from the y~ 
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forbidden zone into the vacuum. The relation observed between 
the variation of g and the variation of AR 


only up to such vy, at 


tron emission from the depth must no 
the dependence of o on the forbidden 
more complicated than Was assumed before and 


Presented in a general forn, The periodic "fine structure" of 


the curves ¢ «= f(v ) and of their ascending branch requires 
further investigations. This type of "fine structure" is ob-° 
served with v> 40-50 v. The curves g a= f(V_) may have two 


types of fine structure: da fine structure ‘connected with the 
band structure and 2) a periodic "fine structure" which has to 


be explained by further data. There are 3 figures and 11 ref-~ 
erences, 6 of which are Soviet, 
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D201 
AUTHORS: Serebrov, L.-A., Pridrikhov, S. A. and Utkin, K. G, 
TITLE: The character of the electric field in vlectron stc- 


rage tubes with cylindrical and oval collectors 


PERIODICAL: Referativnyy zhurnal, Avtomatika i radioelektronika, 
no. 12, 1961, 38-39, abstract 124243 (Nauchno-tekhn, 
aaj Leningr. politekhn. in~ta, 1960, no. 9, 
108-113 


TEXT: ‘The electrolytic tank Simulator method was used to determine 

the magnitude and distribution of the electric field intensity in 

the dielectric target - correcting ring - collector Space. The el- 
ectrodes, made to a scale of 1:3, corresponded in dimensions to ty- 
pical storage cathode ray tubes, Changing over from the cylindrical < 
to the oval Shape of the collector does not influence the field 
configuration to a great extent. In the absence of the correcting 

ring the target diameter is substantially uneven, the coefficient 

of inhomogeneity in the vicinity of e.g. 10% equipotential line 
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AUTHORS: — Vasii ‘yey, &.F., Polstove, MWA AS A.8., : 
Porvova, Life. and Taanopol'skaye, Ach, : 
a, ee 
TiTLe; Nterdepartmental Semineron Cathode Electronics (The 11th 


I 
Meeting) (Hexhduvedomat vennyy Seminar po katodnoy 
@lektronike) (11-¢ Easedaniye) 


PERIODICAL; Padiot ekhnika 4 elektronika, 1959, Vol 4, one &, 
Pp 731 ~ 732 (ussrR) 
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Ac.Se.uSsR), Durt 
Ptushinekiy 


read a paper entitled: "Kinetics of 


emiconductore 
sorption®, The f 
to "The Problem of 


me Films of a 
Number of Organic Substances", The problee of "Surfece 
Cardl/2 Tonisation in * Strong Electric Pielg on a Surface with { 


@ Non-howogeneous Work Panction® was Considered hy 


B.Ya. Zandberg and NI. Tonov. IN. Bakuline and 
el. Yonov Tread a Paper en 
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AUTHOR: Fridrikhov, S. A. 
eee 


TITLE: Secondary Electron ERidalde’ and Elastic Reflection of 
Slow Electrons pron an NaCl Single Crystal 
, 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No, 1, pp. 171-173 
TEXT: In the article under review, the author reports on a study of 
secondary electron emission by NaCl at low primary electron energy E. 


The results were obtained for a wide range of E -values by means of 


automatic recording of curves and in a higher vacuum than that described 
in Ref. 1. The author used spherical devices with a mobile target. 
Measurements were made by means of the pulse method and the automatic 


the secondary current were recorded by means of an 3TT -0.9 (EPP-0.9) 
potentiometer, Fig. 1 shows the ¢ = f(z.) curve for NaCl single crystal 


for E~values between O and 25 ev. By means of the delay curves of the 
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Secondary Electron Emission and Elastic Reflec- 8/181/60/002/01/32/035 
tion of Slow Electrons From an NaCl Single BOO8/B014 

Crystal 

Secondary current it was possible to split up d = f(z.) into two 
components: R = £,(z,) and § x f,(E,). R - coefficient of elastic 


electron reflection, § - emission coefficient of slow (not elasticall 
reflected and truly secondary) electrons. Fig. 1 shows R(E,) and §(£ y 


The 6 = f(E) curve for the range 0 + 50 ev is represented in Fig. 2. 


It shows a distinctly marked fine structure for NaCl crystal, which is 
identical with the one found in Ref. 1. The assumption that the 
threshold of the truly secondary electron emission of the NaCl single 
crystal has the nature of an exciton was also confirmed. The author 
thanks Professor A. R. Shul'man for his helpful advice, and the student 


V. P. Belevskiy for his assistance in this investigation. There are 
2 figures and 4 references, 3 of which are Soviet. 
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a v 
TITLE: Characteristic Energy Losses in the Reflection cof Electrons — 
From_ Single cryotals, of Alkali Halide Compounds 


PERIODICAL: Fizika tverdogo tela, 1960, Yol. 25 No. 3, pp. 517-523 


TEXT: In a previous paper (Ref. 

already investigated inelastic el 

crystals, and they had found that pectrum of secondary 
electrons (which are emitted by alkali halide single crystals) showed 
fine structure (Fig. 1 showa such a spectrum recorded on NaCl with a 
primary electron energy of V, = 30 ev). Such curv 

on KCl, KBr, KI, and LiF. It was the ai 

analogous investigations with higher a 

to find the lower boundary of primary 

the characteristic losses c 

spectrum; furthermore, 
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Characteristic Energy Losses in the 8/181/60/002/03/23/o28 
Reflection of Electrons From Single Crystals BO06/B017 
of Alkali Halide Compounds 


systens of maxima (the S0-called right 8ystem of primary electrons and 


of 300 - 350°C, a primary current density of 10-Ta/cn2, and a pressure of 
~2.10-Ttorr; Vp was between 0.5 and 50 ey, Fig. 3 shows the spectra of the 


depicts the Spectrum at vy. « 21.5 ev, Important loss Peaks occurred only 
at Vp> 7 ev. The Peaks correspond to energy losses of about 1 - 1.2, 
1.7 aad 2, 2.6 herd 2.8, 3.8 = 4.3, 5 = 504, 6 ba 6.7; 7.5 ics 8.1, 9 ~ 9.6, and 


of maxima can be Clearly attributed to the characteristic energy losses 
of electrons, the nature of the left systen, however, needs further 
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of Alkali Halide Compounds 


investigations. 4 relationship could be observed between the energy 
losses below 12 


av 
established that the le 


a 
istic energy losses still Cccurred (7 ev) was smaller than the width of 
the forbidden zone. There are 5 figures, 1 table, and 14 references: 

4 Soviet, 6 US, 2 Japanese, 1 British, and 1 German, 


ASSOCIATION: Leningradskiy politekhnicheskiy institut (Leningrad 
Polytechnic Institute) 
Oe Institute 


SUBMITTED: June 6, 1959 
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Appearance of a charge spot on the surface of a dielectric target 

bombarded by an electron beam. Radiotekh. i elektron. 5 no.10: 

1680-1686 0 '60, (MIRA 13:10) 
(Electron beams) (Dielectrics:) 
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the secondary electron energy distribution begins to display a maximum 
due to true secondary emission, and at which & begins to rise rapidly. 
Measurements were made in pulsed operation at t< 300°C (BaQ) and t € 500°C 
(¥,0,) with single pulses, and at t>w300°C (Ba0) and t)~w 500°C (¥503) 

co 
With periodic pulses. BaO and Y,0, were deposited on a nickel and a 
tungsten backing. respectively, both ranging between 50 and 100m. High- 
purity conditions were maintained throughout the work. Once the targets were 
completed, they were subjected to heat treatment for several hours. ‘the 
measuring chamber was evacuated for 3 - 4 days with diffusion pumps until 


7 


the residual gas pressure dropped to 3 - 5+10 ” mn Hg. The o (E,) curves 


of BaQ layers displayed a low maximum at ee = 3 ev, a minimum at 5 ev, 


and. subsequently, a steep but not monotonic rise to 50 ev. The work 
function was found to be (1.6 t+ 0.1) ev. 5 (E,) and RE.) were determined 


from the delay curves of the secondary current. As may be seen, the slow- 
electron spectrum begins at - = 5 - 6 ev. 6, R, and 6 as functions of 


are (Pig, 4) practically displayed no temperature dependence between 20 and 
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350°C. Similar results were obtained for 10, layers. Regarding these, 
0 (fe) was recorded for ae being between 1 and 90 ev. The maximum was 
found atnN4 ev, and the minimun atw 7.5 ev, whereupon a nonuniform rise 
took place again. The work function was (3 + 0.1) ev. o did not change 
between 20 and 1000°C. Here, a is 6.5 ev. For 15035 Fig. 8 shows o, R, 


and 6 as functionsof Eo In a detailed discussion, results are compared 


with those obtained for other dielectrics, and, above all, a qualitative 
agreement is found. A study of the energy spectra of elastically and in- 
elastically reflected electrons yielded relatively high values (Ry 0-5) 


for the reflection factors, compared with those relative to metals. They 
cannot be explained by the sole assumption of a quantum-mechanical reflec- 
tion of primary electrons from the potential barrier of the vacuum-di- 
electric interface. It is necessary also to assume electron scattering 
within the lattice (e.g., also by phonons). The singularities shown by 
the curves (e.g., 6 (E,) for BaO at Bot 10, 15, 20, and 35 ev, for ¥,0 


at@15, 25, and 35 ev; the singularities of curves A(E ) and 6(z,) may 
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be seen in the figures) are associated with the energetic structure of the 
Substances. Professor A. R. Shul'man, whose laboratory was used for the 
investigation, is thanked for advice and discussions. D. A. Gorodetskiy 
is mentioned, There are 8 figures, 1 table, and 28 references: 10 Soviet 
and 18 non-Soviet. The three most recent references to English-languuye 
publications read as follows: E. Taft et al. Phys. Rev. 113, 156, 1959; 
A. Lempicki. Proc. Phys. Soc. B66, 278, 19533 D. Wright, J. Woods. Proc. 
Phys. Soc. 66, 1073, 1953. 
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AUTHORS. 


Bazhanova, Neo? and Fridrithoy, S. A. 
TITLE. A method of investigating Secondary » 
dielectrics at 1 


lectron enission of 
OW primary electron e 


nergies 
rERIODICAL: Fizika tverdogo tela, y, 


3, no. 9, 19e1, 2625 — 2628 
TEXT: he investigation of the interactj 
Surface of Solids ig of Considerabl 
but is met with considerable i 
them, the authors 
characteristics of gs 
energies, Eis (1 ~ gg ev.), 2 “4 7devendence of 
the gs, e.e ‘fici j 


potential Vat Contact Potential difference V, 
circuit in. = i, - i, for g<1 (or i, = 
accelerating Voltage y® 
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:Pinary Current, i, the g Qation is 
; é ro) 
eer 7 + = ae st dite at 1 By) = tft. < 
oe Lay f(V, hp Vy) tf (E,) Which yields o(E,) = hey ik 
ECE )/i,; (i, t). Fig. 1 shows & diagram of tre autofatic 


econdary current, The following o 


recording of this curve, + ditrerence (between the 
electron-~j-un Cathode and the target ) is determined by a nodification of 
the weli-known method worked Out by Anderson, Accuracy is about + 9.4 Vv. 
i ectron Gun, Fie, 3 the arrangement of the 
The electron Sun Was fitted with 1Ov-p tantalum 
primary electrons enitted from it 
o7 ev. To check the Operation of the arrangement, 
ron gun, a Series of tests wag Carried out 
With automat; : i : 


Curves. Thege tests showed that 
3 4nd the values received were in 
- potential at the focusing 


The distance between un and target had Practically 
urves between o¢ B, £90 ev. The automatically 


electrode Of the gun), 
NO eviect on the o{E,) c 
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5 were excellently reproducible, The autiorg thank 

“Professor Ae RR. Schul 'man for his advice and interest, There are & 

figures and Ty references: 7 Soviet The three most 
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44150 (1190) D234/D302 
AUTHORS: Serebroy, L.A., ang @ridrikhoy, 3.4. 
TITLE: “lectrostatie Dronertias of an elenentary Storare unit 


for Charges appearing on a Glielectric tarcet during 
Secondary electronic emission 


PURIODI Cry : Radlotekhnita i elektronika, Ve 7, no. 3, 1962, 


LEX2: Phe autionrs COnSider a Storace unit consisting os @ circular 
20N@ OF the tarset, Tor the two following CaSeS: 4) Mo Surface 
density of free Charge on the target is Cescribeg oY Gauss! curve; 
2) The Surface density is constant, Sormulae derived in @ previous 
Paver by the authors are used ana ~esulits of Nunerical COmpUtations 
Of the botential are liven for characteristic Deraneters oF the sto- 
Passe tube, in the forn of &ranvns, Influence of Princina) Construc— 
tion Paranetersg of the target bloc is also illustrated by raphs, 
Uxperimental verification of the resultg is described and is stan 
ted to confirm them qualitatively, It is Concluded tha+ the dimen- 


Sions of the elementary Storage unit exceed the CrOSS~section of 
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the Drinary electron beam at least 3/2 tO 2 tines, The POlarizction 1a 
Of the target Weaxens the Tiela Strength, Charge induceé on tne 
Coliector Situated at distances of the order of Mégnitude oF effec. 

vive radius of the charged Clement of the target aifects the rield 
Consideraply, The avproxination Of the elementary Storage unit by 

& plane condenser is Stated to be justifiable Only wher the effeo~ 

vive radius is at least twice as large as tne distance between the 
target and the Dlane collector, Tre authors €xDress their E7Etitude 

to AVR. Snul'man for interes¢ and discussion, There nra 8 figures, 

and § references: 6 Soviet-bluc and 2 20N-Soviet-:log, 


SUBMITTED: July 7, 1961 


Card 2/2 


5-7" 
7 13R00051372001 

ED FOR RELEASE: 06/13/2000 CIA-RDP86-005 

APPROV 


2 Fa 


-7 
ee ee 


TOPIC TAGS: alka halide crystal, dielectric, dielectric Surface, elastic ¢ 
tion, crystallography, radiation defect 


lectron reflec- 
ct, electron irradiation, crystal physic 


al Property 


tute), They covereg, elastic reflection 
istic electron neegy losses, 
ilms, and thy: behavior of 
colored crystals, To reduce the 
changes in the target Composition and structure, the bombardment Was effected by an elec- 
tron beam emitted in the form of a sin 
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art, has: 15 figures and 3 tables, 
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223/20 D409/D30 
AUTHORS: Serebrov, L.A., and Fridrikhov, S.4 
TITLE; Field-enhanced Secondary emission of thin NaCl-films 


PERIODICAL; Radiotekhnika i elektronika, Ve 7; no. 9, 1962, 
1649 - 1656 


ted with thin NaCl-films on verious bases (platinum, nickel, beryl- 
liun, Braphite). ‘the new method, developed by the authors, is a’ 
combination of the method of Single pulses and of the two-bean me- 
thod. This facilitates the experinental work, reduces to @ Mininur 
undesirable effects, and makes it¢ Possible to use television con- 
trol of the homogeneity of Charging of the target, as well es of 
the principal bean, The NaCl-films were about 0.5 microns thick; 
the beam current was about 1-2 microamp.; the pulse Curation of the 
primary current was 3 microsec.; the resi ual-ges pressure in the 
Card 1 /aPearatus did not exceed (1-5)¢10-7 mm He. A diagram shows 
1/3 ; 
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the dependence of the Secondary-~emission coefficient ¢ (of the Nach 
film on a nickel bese) on the time t of irradiation of the target 
by the auxiliary beam, A comparison of current-voltage curves 


peretion of the investigated effect fron extraneous processes, # 
practically inertia~less effect of enhancing the Secondary emission 
by the internal electric field Was observed, With primary-electron 
energies of 3.5 . 9 kev, gain factors of up to 20 of the primary 
current, were recorded. It was found that the scatterin> Pranertices 
of the base material have a Considerable Part in the field-enhance: 
Secondary emission of NaCl-films, i.e., with Other conditions beir- 
equal, larger &ain-factorg correspond to targets with a base, mare 
of <= metal with a larger coefficient of inelastic Scattering, tn 
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TOPIC TAGS: electron, electron emission, secondary electron emission, dielectric 
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By using a technique combining single Pulses and two beams, the authors 


effect of an internal electrical field with a strength of 


he second electrons from thin f o5~10 micron) 
1, MeFo, glass, 
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ide Increase in the energy 
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TITLE: 


| Some peculiarities of electron excited conductivi 


ty in dielectrics 
| SOURCE: Fizika tverdogo tela, v. 6, no, 5» 196k, 1343-1355 


: TOPIC TAGS: electron excited conductivity, 


dielectric, electron contact method, 
electric contact method 


from the inadequacies of the electron-contact ° | 
‘method, but by thig method the original cur 


rent of electrons acting on the sample - 
. :$2_unknayn, and errors may result from thig, In using the latter method, it ig 
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ABSTRACT: The authors reply to the letter of S.Ya.Braude and I.M.Vigdorchik (ZhTF . 
34,2085 ,19G4; see Abstract ACC. NR; AP4049055) pointing out that conclusions of ; 
their paper "On the ‘anomalous violation of the lull cut-off condition in strong __ 
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xistence of a sharp maximum in the cut-off curve of a magnetron diode at a magne-.< 
_ tic field greater than the critical cut-off valuc and the phenomena at the cathode 
accompanying this effect have been known for more than 25 years and complaining 
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ABSTRACT: The Cendency to self-oscillation, characteristic of space charge in = 
magnetrons, 1s well Inown; some of the oscillation effects, however, are essoctated ~~. o 
(by some authors) with the influence of the resonator System. Hence in the present ; 
work there were investigated the properties of the space charge in a magnetron di- 

ode, t.e., a system devoid of a cavity component. There were studied the oseilla- 

tions genorated by the space charge under different conditions of operation of the 

tubo, the rolative Secondary omission of the eathodg, and the intensity (power) of 

back bombardment of the cathode. In some ways the present study was an extension of 

the earlfer comprehensive work of J. Yasuoka (Proc. Phys.Soc.Japan 10 ,1102,1955), D. a 
Glags, G.Sims & A.G.Stainsby (Proc. IEE (B) 102,81,1955) and R.L. Jepson & M.W.Muller ae. 
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(J Appl. Phys .22,1196,1951)..Some of the experimental measurements were performed on 
the equipment described by two of the authors earlier (M.M,Butusov and S,A.Fridri- 
khov ,ZhTF 34 ,288,1964). A diagram of the main measurement setup is given ina fig- 
ure, as is a sectional view of the magnetron diode. The results are presented in 
the form of curves and some reproductions of oscillograms. The principal conclusias 
are: 1. At appreciable plate voltages there is a magnetic field region in which the 
electrons returned to the cathode have considerable energies, which gives rise to 
secondary emission. 2. In the same region there {s observed intense emission by the 
space charge of high-frequency noise at discrete frequencies; analysis of this . 
noise radiation indicates that part of the space charge oscillations are of the ro- 
tary wave type. 3, The fraction of the power dissipated at the cathode hy the back- 
bombardment electrons, referred to the input power, increases with the strength of 
the magnetic field (at a constant plate voltage). 4, The mechanism leading to in- 
tense energy exchange in the electron cloud at the magnetron diode is probably si- 
milar in many respects to secondary-electron resonance in crossed fields. “In con- 
clusion, the authors express their gratitude to Prof.A.R,Shul'man for his attention 
to the work." Orig.art.has: 9 figures. 
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;magnetic field because of the importance of the phenomenon for magnetrons and other; . 
‘high-frequency equipment and the paucity of such studies in the literature. The 
| discharges were produced in a silver-plated oxygen-free copper rectangular wave- 

:guide section of dimensions 25.5 x 12.5 or 28.5 x 4 mm by 1 psec pulses of 3 cn 

: wavelength Hig waves at a repitition rate of 103 sec™4, The applied :nagnetic ficld: 
‘was perpondicular to the narrow wall of the waveguide, and in the wide wall were i 

, introduced two probes (with aquadag coated electrodes to minimize secondary eniss~ ue 
'don) and a hot cathode. Hydrogen was admitted to the continuously punped waveguide; 
section. With the uhf oscillator operating at a controlled power level (up to 200 io: 


i 
{ 
: ABSTRACT: . High frequency resonant discharge was investigated in the presence of a | 
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ikW/pulse) the magnetic field was gradually increased to 6000 Oe and the probe | ae 
icurrents, the uhf attenuation, and the luminous intensity were observed. The shape | 
‘og the individual light pulses was also observed with a wide-band amplifier and an 
}oscilloscope. In addition to the uhf intensity (electric field strength) and the | 
| magnetic field strength, the residual hydrogen pressure was varied over a wide rar : ; 
-_Many-of-the-results-are-pregented graphically-and-are-discu.sed_in_some-detail.,._Atj_._1. I 
: \ pressures -from 5.-x-1076..to-5 x 1076 mm Hg resonant. discharges with ionization of... i i. 
| the residual gas were observed at the two values of the magnetic field for which ; é - 
ithe electron Larmor frequency was equal to the uhf frequency or to half the uhf i 
frequency. At pressures above 1072 mn Hg a third resonance was observed ata : 
|Larmor frequency one-fourth the uhf frequency. These resonant discharges occurred i 
lonly for uhf electric field strengths exceeding a threshold value that depemied on 
lthe gas pressure. The probe current increased rapidly with increasing pressure and 
‘yeached a maximum. at about 3 x 10-3 mrifg. ‘In conclusion, the authors express 
|their gratitude to A.R.Shul'man for his interest in the work and discussion of the 
jreaulta.” Orig. art. has: 3 formulas end ll figures. 
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; ABSTRACT: ‘he effect of & longitudinal magnetic field on the operation of an 
; He-Ne laser at 1 = 0,632 wo was investigated experimentally. 

85 cm long and 4h mm in internal diameter, te ndows mounted 


‘lat the Brewster angle, was filled to a a@ neon~ 


The magnetic field, 
' from 0 to 2000 oe. A semi-co 
| mirrors (R % 99.2%) Placed at The laser power was measured in relative 
j units by means of an FEU-22 photomltiplier, , Curves of the laser power P; as a 
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| function of field intensity at various values of discharge current were plotted 
| and analyzed. ‘Three distinct regions could be observed: 1) a region in which a 
rapid initial increase in generation power occurred when the field intensity i 
increased from 0 to 10—15 oe; 2) a region in which there was a subsequent, i 
smoother increase in the signel, which may be preceded by a short sloping interval; 
and 3) (after a distinct power maximum at H % 150 oe) a region in which a : 


| 

3 ‘ 
' corresponding gradual decrease in laser output power occurred until the dis- 
| ruption of generation, The relative power increase in the first region was approx- 
| imately equal for all values of discharge current and amounted to 150—200%. The 

| rise in power jn the second region was attributed to an increase in population 

i 

} 

i 

| 

| 

$ 
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H 
inversion due to suppression by the magnetic field of generation at the 332—3p, | 
, transition (A = 3.39 »). The smooth decrease in power in the third region was 
attributed to the separation of Doppler-broadened o’—components of radiation | 
(both at 1.15 » and 3.39 uy) and to a decrease in the overlap region with an in- / 
crease in H. The form of the function P, = P,(H) changed when the parameters of : 
phe active medium varied sharply from the optimal. The longitudinal magnetic field _- 
dil < 15 oe re-established laser action at i = 0.63 p when generation was disrupted | : 
f. because of an increase in the content of dopants in the discharge. Orig. art. | ; 
, ! 
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| TITLE: The effect of a longitudinal magnetic field on the output energy of an 
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SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 3, 1966, 560-563 


TOPIC TAGS: pas laser, helium neon laser, laser output, magnetic field effect, 
longitudinal magnetic field 


ABSTRACT: A detailed study was made of the effect of a magnetic field, parallel to 
the laser axis, on the output power of an infrared (1.15 ) He—Ne laser at various 
gas-mixture pressures and pumping energies. The laser consisted of a semi-confocal 
resonator with external dielectric mirrors and a glass tube 100 cm long and 8 mm in 
diameter with Brewster-angle windows. The ratio of partial pressures inside the tube 
was 10:1 and the tube was placed inside and along the axis of a 70-cm-long solenoid 
in which fields from 0 to 1000 oe could be set up. Radiation was recorded by an 
FEU-22 photomultiplier placed at the output of an IKS-12 monochromator. The device 
could be excited by high-frequency a-c and/or d-c sources. Results indicate that at 
pressures of 1 mm Hg, a monotonic increase in output power at zero magnetic field 
occurs with an increase in the discharge current (from 15 to 70 ma, which correspondg 
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to a variation in the pumping from 38 to 175 w). This also involves broadening of 
the H region, in which laser action is possible. In the 0< H <15 ceregion an 8—15% 
increase in laser output occurs, which is followed by a maximum (15<H < 15) and a 
slow, Gaussian-like decrease (H>115). Similar results were obtained at other partial 
pressures and in the case of h-f excitation. This indicates that a change in the 
halfwidth AH,/2 18 directly related to changes in the characteristics of the Doppler 
circuit in the same manner as the laser output is at H = 0. The experimental 
results are in a good agreement with a theory advanced by M. I. D'yakonov (ZhETF, 49 
1173, 1965). Additional studies must be made before the ultimate explanation of the 
effect of magnetic fields on laser action at \ = 0.63 and 1.15 yw can be made. Orig. 
art. has: 3 figures. a (YK) 


SUB CODE: ..20/ SUBM DATE: 03Jul65/ ORIG REF: 002/ OTH REF: 006/ ATD PRESS: 
re 


4234 


a 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7" 


Sheree seer gett 


. 513720015-7 
"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86 bos12R000: ee 


| ACC NR: AP 7091335 


4 mm Hg, and 10 to 22 


the shape of 


and tend generally 
ion of these 
Ssary. The observations of the 

€am revealed an multimode 


pumping voltage 14 kv) the 
the near zone took the forn of a rin 


pektroskopiya, 18, 1965, 719; ibid, 15, 1963, 
rom the same tubes on the 6328 % 
o 8 mm Hg and Pumping voltages of 6 to 30 kv. The 


work and D. XK, Terekhin and 
Orig. art. has: 2 figures, [WA-14] 


130ct65/ ORIG REP: 004/ OTH REF: 005/ 


Successful at Pressures of 1 t 
authors thank A, R, Shul' 


A. E. Fotiadi for useful discussions, 


SUB CODE: 20/ SUBM DATE: 


7 513720015-7" 
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000 


“APEROVED FOR RELEASE: ge) 2312000" CIASRDPSS: Oa tek Neda 7 200ts: 7 


ay TRATED eo TOME erp ee MTR Sh eZ PAI eae CETTE ROR TEI 


= AGC NRt Ap7001315 SOURCE CODE: UR/0057/66/036/012/2188/2190 


; ean: ; Russov, V. M.j Fridrikhovs.Se.Ae-- 
Se cn, aoe 


ORG: Leningrad Polytechnic Institute im. M. I. Kalinin (Leningradekiy politekhni-~ 


cheskiy institut) 


: 7 
TITLE: Some operational characteristics of the pulse emission of an ene Laser oo 


| SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 12, 1966, 2188-2190 
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ABSTRACT: The ducedvence of the output power of an He-Ne laser on its various 

; parameters was experimentally investigated under conditions of short (0.5<-ysec) 

| pulses in rapid (2000 pulses/sec) succession. A gas discharge tube with quartz 

| windows installed at the Brewster angle in a semi-confocal resonator was used. An 
FEU-22 multiplication phototube served as the receiver. The output pulse shape of 

‘ the 6-mm and 15-mm discharge tubes was recorded by an 10-4 oscillograph. The depend- 
ence of output light pulses with a duration of 30—100 wsec on the pumping power and 
pressure of the mixture was investigated. The optimal Ne and He ratios in the tube 

‘were 1 to 15 and 1 to 30 for 6- and 15-mm tubes, respectively. More powerful emission 

; occurred from 15-mm tubes (about 1 wt), with pulse power about three orders higher 

; than that under continuous emission. The average and peak output power of this tube, 


| Ranged against pumping voltage (varied from about 10 to 30 kv at pressures up to 
ar 
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(Operating cathode-ray oscillographs] Tekhnika raboty 
8 elektronno-luchevymi ostsillografami, Moskva, Profizdat, 
1958, 14 p. (MIRA 13:12) 


1. Nauchno-tekhnicheskoye obshchestvo priborostroitel'noy pro- 
nyshlennosti, 
(Cathode ray oscillograph) 
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